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Abstract:

Objective: To evaluate the cost effectiveness of aspinal
carelecture (conducted by achiropractor) inreducing the
number of spinal injuriesand their associated costsinthe
workplace.

Method: A lecture was designed to increase employees
awareness of spinal injury and how it might be prevented.
The lecture was designed following a work-place
inspection, to assessthemost likely risk factorsforinjury.
The lecture also included advice on posture, normal
biomechanicsand alternative strategiestoimprove spinal
health.

Subjects: Volunteer subjects, all fromthe same company,
were randomly assigned to a study group (n = 34) and a
control group (n = 27). The remaining employees (n =
60) formed a non intervention (baseline) comparison
group.

Main outcome measures. The number and severity of
injuries for all groups was monitored over a six month
period prior to and following the lecture. In addition,
Oswestry painand disability questionnaireswerecol lected
prior to the lecture and at the six month follow up period.

Results: The average cost of injuries went from $451 in
the six months prior to training down to $194 in the first
three months and then to $269 at six months after
training. In comparison, the corresponding control
group figures were $396, $409 and $382, respectively.

Discussion: The cost of reported back injuries decreased
by 57% in the first three months for the educated group
when compared to pre-intervention levels. At the six
month follow up the cost of back injuries remained 40%
lower than previous levels.

Conclusion: The results from our study demonstrated a
statistically significant reduction (p< .05) in the cost of
back injuries and Oswestry pain scores, following an
employee training program conducted by a chiropractor.

Key Indexing Terms: Back injuries, chiropractic,
prevention, education.
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INTRODUCTION

Back pain hasbeen described asthe* nemesisof medicine
and the albatross of industry” (1). It has been estimated
that 80% of the popul ation experience back pain at some
stage in their lives (2-6) and of this some 35% are in the
workforce (7). Spinal injuriesarethelargest occupational
health and safety problemin Australia, with an estimated
annual cost of over $8 bhillion in disability and lost
production (8).

Whilst more than 70% of people with back pain will not
develop a disahility, approximately 2 - 10% of people will
develop into chronic back pain patients (9-13). Chronic
back pain (CBP) hasbeen cited asthemost frequent cause
of limitation of activity and has a high impact on
productivity and overall health costs to society (14-16).

Spinal injuries can be caused by either a single over
exertion injury, direct trauma or frequent &/or sustained
strain and loading (17). Itisdifficult to determine which
occupational factors were significant in the devel opment
of theinjury dueto the multi-factorial nature of pain, and
thepsychological or social aspect of sicknessabsence (15,
18). Occupational factors which appear most significant
include: heavy physical work, static work postures,
frequent bending or twisting, lifting pushing or pulling,
repetitivework, vibration, and psychological issues (1, 9,
10, 17, 19-25).

Due to the magnitude of the back pain problem, research
is addressing what are the most effective preventative
measures in reducing the effect or frequency of spinal
injuries. These measures include: careful selection of
workers (26, 27), adequate training in safe lifting
procedures (28-31), exercise programs (32-4), flexibility
(35, 36), radiographic assessment (37-9), and “designing
thejob to fit the worker” (40, 41). It has been found that
many of these selection techniques are not effective
control measures for the prevention of back injuries (31).

Previousstudieshaveassessed employeesafter they have
been injured and the effect training or “back schools”
have as a method of reducing the disability or improving
the lifestyles (42-47). Few projects have assessed the
cost-effectiveness of preventative approaches for back
pain/injury inthe workplace such asthetraining program
outlined in this paper.
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Thepurposeof thisstudy wastotest thecost-effectiveness
of increasing employee awareness of spina care and
injury prevention in the workplace.

METHODOLOGY

The participantsin this study were employees of alarge
mailing housein Sydney’ swesternsuburbs. Thiscompany
volunteered, partly dueto the high level of manual labour
involved andtherelativefrequency of absenteeism dueto
back injury. Also, the management showed considerable
interest in the program and consented to a random
selection of workers taking part in the study during
working hours. All subjectsinvolved in the project were
given information regarding the nature of the study,
which included a written consent form. In addition,
parti ci pantscompl eted aquestionnaireregarding previous
injury details and their understanding of the mechanism
and significance of spinal injuries. This was given to
establishthesubject’ slevel of knowledgeandsignificance
of spinal problems. All subjects were guaranteed
anonymity and confidentiality.

In total 61 subjects volunteered to take part, with
parti cipantsbeing randomly assigned intotwo groupsvia
employeeidentification numbers. Thetwo groupsformed
were the trained group (n=34) and the control group
(n=27). The numbers of each group were uneven due to
work shift requirements conflicting with the presentation
time of the lecture. All subjectsinvolved in the project
were from the same section of the company and had
similar work reguirements.

The control group did not receive any education classes,
but they were instructed to perform a series of daily
exercises and they were monitored over the six month
study period. The exercises consisted of aroutine series
of stretching procedures used as“warm up” program for
sports.

Inaddition, absenteei sm statisticsand Oswestry painand
disability questionnaires were collected from the
remaining employees of the company which were
independent of the study (termed the “ non intervention”
group). Thisgroup contained atotal of 60 employees, and
represented approximately 50% of the remaining work
force.

The intervention for the study group involved a
comprehensive lecture of approximately 120 minutes
duration detailing spinal anatomy, an explanation of
pain sensitive structures, causes of back pain andinjury,
an overview of types of back injuries, basic spinal
biomechanics, correct lifting techniques, treatments for
back problems, effective exercises, analysis and
explanation of ergonomics, specific relationship of back
pain to occupation and tasks involved, effects of static
posture, etc.
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Prior to giving the lecture, a tour of the workplace was
undertaken by theauthor, so asto assessand analysethe
task procedure of employeesduring atypical day. Inthis
way potential problem areas could be highlighted and
brought to the employees attention during the lecture.
Thetwo groups, control and study, were then monitored
over the next three months, during which the incidence
of back injury was recorded. Teaching aids included
notesanddiagrams, overhead projections, classdiscussion
via questions/answer and practical demonstrations.

DATA ANALYSIS

Thenumber of dayslost throughinjury or absenteeismfor
each employee was recorded and paired t tests were
performedfor eachgroup. Analysisof variance(ANOVA)
with repeated measures and a one-way ANOVA were
usedtocomparegroups. School Stat and Minitab programs
were used for data analysis and the level of significance
was set at alpha equal to 0.05.

RESULTS

To calculate the effect of the training program, we
assessed the number of injuriesfor each group and days
lost for each injury, then multiplied this by $100,
representing average daily earnings. This figure was
attained by cal cul ating astandard weekly wages, (without
penalty rates, overtime and production bonuses) and
dividingthefigureby five. Thefigurewasrounded off to
the nearest $10.00, for ease of comparison. Thetotal time
lostfor eachinjury wasidentifiedfromemployeeaccident/
sicknessrecords kept by the human resources section of
the company.

Thetotal cost of dayslost for each groupwasthendivided
by the number of employees in each group. We also
compared these figures with previous costs related to
workers compensation and absenteeism for other staff in
the same section of the company, using the same method
of calculation.

Whilst thisisasimplemethod of cal culation and doesnot
include many significant costs, due to utilisation of a
control group, the relative benefit can be assessed. The
actual cost of employee injuries to a company could
include replacement costs due to casual staff,
administration costs, machine down-time, recruitment
costs, starting costs, induction costs, reduced quality, loss
of customers, etc. (48).

Previous injuries for the company in a two year period
from July 1993 to June 1995 included 49 claims made for
compensation, totalling in excess of $240,000. During
this period the company had 16 spinal injuries, 13 wrist/
hand injuries (including 2 specific RSI claims), 9 injuries
to other areas and 11 non-specified injuries. These non-
specified injuries are probably due to incorrect or
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inadequateinjury report forms. Someof thenon-specified
injurieswere: ran into pole; lacerations; “lifting”; falling
over. These injuries included 2 specific RSI claims,
which cost substantially more than the other injuries.

In the six months prior to the commencement of the
study, the trained (experimental) group had atotal of 153
days lost from work, giving an average per employee
figure of 4.5 days lost. The control group and the
remaining non intervention group had total figures or
107 and 508 respectively, giving average figures of 3.9
and 4.2 dayslost, respectively. Therange, sex breakdown
and other descriptive information for each group can be
seen in Table 1.

Tablel : Descriptivedtatisticsfor dayslostinthe6 monthperiodprior to
spinal careclassattendanceandthe6 month post trainingperiod.

Group Number Range of Pretest 3months 6 months
values post (SE)  post (SE)
Training 34. 0-65 45 191 2.69
(1.98) (0.69) (0.73)
Control 27. 0-28 3.94 4.09 3.81
1.2) (1.21) (1.08)
Rest 60. 0-50 4.17 4.63 4.22
@) (1.14) (0.88)

Theaverage cost per employeeof dayslost for thetrained
group went from $451 down to $194 at the three month
period and then to $269 at the six month period. The
corresponding figures for the control group went from
$396 days to $409 at the three month period and then to
$382 at the six month period. The figures for the non
intervention group went from $420 days to $472 at the
three month period and then to $422.50 at the six month
period (Table 2). An ANOVA analysis for the three pre
training groups confirmed no statistically significantly
difference for days lost (Table 3), or Oswestry scores
(Table 4).

Table2 : Averagecost& Oswestryscoresfor eachgroupduringtrial.

Group Initial 3 month 6 month
n Cost Osw Cost Osw Cost Osw
T 34 451 10.3 194 6.8 269 7.1
C 27 396 9.2 409 9.4 382 9.9
R 60 420 9.6 472 9.5 422.5 9.7

KEY: T =Trained (experimental) group; C=control group; R=
remaining (nonintervention) group; Cost = Averagedayslost
for groupx $100; Osw =AverageOswestry scoresfor group
(maximum 50 points)

Table3: Analysisof varianceof dayslost (aver aged) for 6 months
prior tocommencement of thestudy inthethreetreatment groups
(p>0.05, p=0.968)

Source SS df MS F

Groups 4.9 2 24 0.03»
Error 8929 118 75.7

Total 8933.9 120

~p>0.05

Comparison of all pre-training groupsdemonstrated no significant
differencesbetweenthem.
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Table4: Analysisof varianceof Oswestry pain scoresbefore
involvement: differencebetweenthethreegroups(P>0.05, p=0.835)

Source SS df MS F
Groups  17.6049 2 8.8025 0.1800*
Error 5769.6844 118 48.8956
Total  5787.2893 120
*p>0.05

Table5 presentsthe result of t-tests between the pretrial

average trained group mean and the trained group means
at 3 months. The results indicate that their was a
significant decrease in days lost in this group at the 3

month (p=0.0035) time. This change occurred whilst

there was no change in the other groups.

Table5: Dayslostduetoback paininthethreegroupsat 3 months
(paired t-test)
Mean SD T p
Trained 1912 4.04 1 -
Control 4.093 6.264 3.15 0.0035
Rest 4633 8.843 3.93 0.0004

Table6 also presentstheresult of at-test betweenthepre
trial average trained group mean and the trained group
means at 6 months. The results of thistest indicate that
their was a non-significant decrease in days lost in this
group at the 6 month time (p=0.13) when compared to the
control group. Tocontrast thisfinding, therest group did
demonstrate a significant difference at the six month
level when compared with the trained group (p=0.04).

Table6: Dayslost duetoback paininthethreegroupsat 6 months
(paired t-test)
Mean SD T p
Trained 2.69 4.2 1 -
Control 3.8 5.6 1.54 0.13
Rest 4.23 6.8 2.12 0.04

The difference in these results can be described by the
small incidencein actual dayslostinthesurvey periodin
the three groups, and particularly the control and trained
groups. As the days lost were small at the prior to and
during the survey period, small changesin group means
hadtheability tosignificantly affect theoutcomeresulting
lowered statistical power. Thislow statistical power can
be improved by implementing measures to increase the
sensitivity, or conversely measured designed to decrease
error. Greater sensitivity can be achieved by increasing
the duration of the survey period allowing a greater
number of collection days. Greater average numbers
would allow unitary changes to represent a smaller
proportion of the overall change, and pass without
significant impact upon the group averages. Another
method for increasing error in the survey instrument isto
increase the numbers recruited in the study.

Theresultsalsoindicatethat thepreintervention Oswestry
pain scoresfor each groupwerenot significantly different
to each other (p>0.05). Thus, the statement can be made
that these groupsall started from the same degree of pain

prior any involvement in the project.
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Resultsof thetraininggroup Oswestry painscoresindicate
significant improvement in the group at both the 3 month
(p<0.05, p=0.019) and 6 month time period (p<0.05,
p=0.034) (Table 7 & 8, respectively). These results
occurred whilst the placebo control and rest groups both
did not significantly differ from their pre involvement
pain findings (p>0.05). Thislack of significance occurred
at both the 3 month (p>0.05) and 6 month level (p>0.05).
Thus, it can be concluded that the education on back care
given to the training group also resulted in a significant
improvement in the Oswestry pain score when compared
with the passage of time in both the control and the rest
groups.

Table7: Analysisof variance of Oswestry pain scoresat beforeand
after 3monthsinthetraining group (p<0.05, p=0.019)
Source SS df MS F
Groups 204.8 1 204.8 5.76*
Error 2346.2 66 35.5
Total 2550.9 67
*p<0.05

Table8: Analysisof variance of Oswestry pain scoresbeforeand
after 6 monthsinthetraininggroup (p<0.05, p=0.034)
Source  SS df MS F
Groups 1715 1 1715 4.70*
Error 24074 66 36.5

Total 25789 67
*p<0.05

DISCUSSION

The results are consistent with other findings on back
schools (8, 23, 25), and those of improvements in back
pain following various treatment protocols (26, 27, 39).
The important difference to note between this education
process, and that of other back schoolsisthat thisstudy
attempted to prevent injuries from occurring in the first
place, whereas most back schools attempt to educate
afflicted (usually low back pain sufferers) after they have
acquired very debilitating conditions. Thesamemay also
be said of the preventative aspect of this education
processwhen compared to the post injury intervention of
the various treatment protocols undertaken by manual
therapists of all persuasions.

Besidethefact that theseresultsdemonstratean ability to
prevent injury, it is important to note that once the
education program has been developed it may be taught
to OHS personnel. Thistraining of on-site personnel has
the benefit of saving the company money in terms of
acquiring expensive personnel to present these talks in
favour of those personnel who are already training in
local OHS management and who are already on the pay
list.

Whilst the results of this study are encouraging, the

authors would like to stress the need for further
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investigation. It is important that these results be
duplicated with larger samples, and longer follow up
periods (that is, 3, 6, 9, 12 months) in order to determine
the appropriate time interval before reinforcement of the
educational message is required. Also of need, is a
comparative study investigating the effects of muscul o-
skeletal professionals versus trained OHS staff in
delivering the educational material.

Thisstudy hasshown ashort term benefitinreducing the
number of back injuries reported over the three to six
month study periodwhencomparedtothepreviouslevels
prior to the spinal education lecture. Figures 1, 2 and 3
depict theaverage number of injuriesin each group at the
beginning of thetrial (pre-training), at three months post
training and at six months, respectively. These results
could be dueto many factorswhich need further research
to substantiate effects on each area.

Figurel: Dayslostduetoback paininthethreegroupsat
commencement of thetrial

[ Trained
Control
B Rest

Pre training averages

Figure2: Dayslost duetobackpaininthethreegroupsat 3

months
53 [ Trained
4.53
E Control
4
E Rest
3.5 B
2.53

Days lost: 3 months

Figure3: Dayslost duetobackpaininthethreegroupsat 6
months

[ Trained
Control
B Rest

Days lost: 6 months
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For example, it would appear that subjects retained a
sufficient level of knowledge, gained from the lecture,

and were ableto incorporate thisinto their daily working

activities. Hence, employee awareness of correct lifting

techniques, etc. as outlined in the lecture, could indicate

that subjectsgave somethought tothetask at hand before

performing it, particularly when there was a high risk of

back injury, asaresult. Intimeitishoped that employees

will reduce or eliminate bad habitsthat could lead to back

injury.

Our results lend favourable support to the notion that
health care and education in the workplace can
significantly reduce employee health risks, engender
better attitudestowardshealth careand i mproveattitudes
towards the employer organisation. Admittedly the
employer has a vested interest in the success of the
project, because any gains or positive results will mean
net savingsfor thecompany intermsof decreased number
of days lost due to sick leave as well as increased
productivity. But onecouldal soarguethat theemployees
might view the introduction of such programs as an
attempt by the employer to show that the employee is
important as a human being and not just as a worker.

In essence, the employer is concerned for the overall
welfare of the employee. We feel that this type of
cooperationand attitude shoul d befostered and encouraged
between employers and employees. Injuries sustained in
theworkplacewill not only affect anindividual’ sworking
capacity, but will also have ramifications affecting other
aspectsof theindividual’slifestyle. Thus, therewouldbe
social as well as economic gains from programs such as
this. Also, we found this program to be very cost
effective, there was little disruption to the working day
(as workers were educated during their “breaks’) and
overall there was positive feedback from the employees,
of the study group, in regard to the effectiveness of the
spinal care class.

It would appear that theworkplaceisanideal location for
the implementation of back injury prevention programs,
not only becausethereisadirect benefitto both employee
and employer but also because of the culture-shaping
incentives and peer group influence that may contribute
to positive behavioural changesintheworkplace (50-52).

During the running of this study some limitations were
noted. These limitations should be considered for future
studies. Oneof theseisthe problem of language, asmany
employees are Australians with English is their second
language. As such there may be some problems in
understandingthecontent of thelectureand theconcepts
presented. Inaddition, there may have been difficulty for
some employees in understanding the Oswestry
questionnaire, which could effect the relative changes
observed during the study.
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The multifactoria nature of workplace injuries required
a broadly based education program, as there were many
waysinwhich employeesmight injurethemselves. Itwas
possiblethat not all aspectsforinjury werecoveredinthe
spinal care lecture. Another confounding variable was
the potential that information may have been relayed
between thetwo groups, such that the control group was
privy tothe content of the spinal carelecture. Asaresult
the control group may have altered their behaviour in
light of this information. Without extremely tight and
rigid control measures, thistype of “cross-talk” between
groups would be virtually impossible to police.

It is also likely that there may have been a Hawthorne
effect amongst parti ci pating subj ects, inthat theempl oyees
knew that they were being studied and so modified their
behaviour as aresult.

In part, this could be due to a perceived idea that the
employeeswere being “ observed” by management inthe
performance of their duties. Similarly, the control group
was not given a placebo, yet they knew that the study
group wastold “something” and thus may have modified
their behaviour.

Whilst 61 subjects took place in the study, it would be
desirable to have an even larger sample size to reinforce
the effectiveness of the spinal care lecture. In addition,
the two groups to be compared could be physically
isolated from each other, for example, interstate divisions
inthe samecompany. Also, it would beinteresting to see
the long-term effects (ie. over 6 months to 1 year) in a
larger sample group.

It is envisaged that there will be afurther study with this
company, to establish the level of employee retention of
knowledge from the first spinal care lecture. A detailed
guestionnairecouldbeusedtotest theretentionlevel and
afollow up lecture could be given to reinforce principles
outlined in the initial lecture.

Using the potential savings for the trained group and
extrapolating thisto entire company, the saving could be
in excess of $50,000 for a three month period. This is
calculated by assessing the cost of the training each
employee and the wages paid as overtime to allow the
training to not interfere with production. The cost was
then compared to the saving of $257 ($451-$194) per
employee, multiplying this by the total number of
employees and subtracting the cost of the training.

The cost of the training includes a charge of $35.00 per
employee to conduct on site training sessions, and two
hours paid overtime for each employee, at $18.00 per
hour (part time hourly rate of $12.00, multiplied by 1.5
for overtime). Therefore the total cost per employee to
attend atwo hour training sessionis$71.00. Based onthe
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entire employee compliment of 280, for the sectionin the
company wherethestudy wasconducted, thereductionin
costs is $71,960 (280 multiplied by $257.00).

CONCLUSION

A singlespinal careclassof 120 minutesduration appears
to be a cost-effective method of reducing days lost from
work due to back pain or injury. An overview of the
resultsexpressed aspercentagesof thepre-trainingfigures
show substantial reductionfor thetrained group compared
to the other groups (Figure 4).

Figure4 : ResultsOverview- Dayslost changescomparedto pre

spinal careclassvalue (preclassvalueequal to 100%)
GROUPS 3MTHS 6MTHS

Tl | 43% [— 60%

R1 P 112%

P 101%| *

* Significantly differencewith prespina careclassvauetononintervention
group (p<0.05)

Whilst asimple meansof calcul ation was used, which did
not include other potential costs or savings, atrend is
apparent, signifying the need for a larger and longer
study in the possible benefits of employee spinal care
education.

In view of these considerations and shortcomings, this

study offerspreliminary evidencefor thebeneficial effects

of spinal injury prevention classes conducted by a
chiropractor. Chiropractorseducati onensuressubstantial

knowledge of spinal injury mechanisms, thus apparently

making them ideally suited to conduct classes for the
prevention of spinal injury.
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